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fca*tt**^S«*fc:J: 9»Jft**i«ELED«3e* 
mil2L E D3Sft#£7) 'J - F 7 U-Atf9ltt*MrC& 0 

[ !ti&3! 2 ] huIS L E D JfctfMi . LEDf 7 7A<I£a 

^tmmz j rtm^titzimmim / r-^^-rhtmz 
ztiz'titf y-F7 i/-atjs^ s fir ^* n$g i la 

sgSeoBSttfBfcga. 

[11**3] «rffi**BBtt$<ifc*6l»tt«J»*— ^<OrtlS 

tS-Lfcieas fifc LEDf 7 r t mmwfcsaas n z> t 
mz&tmmmir-Aftg&fr wvmzm/h y - f 7 ^ 

-A^WT«>LED^«:i:. (SOT^^K^fiET k« 
J: OJ^SftlMELEDII** 

*tr h mw®mmx'h *> x . 

0 . n-»imvtz y - h 7 1/ - a^ssp t fri a&ftisa* 

$it$;fx& k fttcltfiey - H 7 U- A«09Mtfc J: OLE 
Dl63Eftt *#K(cEE LX^hZt *1*«fc &BBtt« 

[000 1] 

[j££l±<75*iJffl#ff] W^^/^vA F, m 

[0002] 

izm&zmrz^t. jsftfurna, ttftgai 

Ay 7 54 hSrf«fflLTV>&. hWi, ^ 

fii^^r^LED^^r^k'^iJffl^n-CV^. 

•?2>Z k fcJ: OffifB^Mk . 
[0003]#t, LED7 >7£fflm Ltzffiftj/tmw. 

^-tciaft*£3£££tf&.rk#:$rvn ffiffim 
[0 0 04] LED5yr*fflV^:H«»3iaaKi. * 



3t«^w$*i6iciJt &mm i OLED? >7-<7)3K&« 

%m<o$iimi l zMtb&&iztz 0 , mwi$mzti& Ztlz 
±*)it*mitmzmx-th. mftmzmxzixtzmttk 

xwvs&t&mtLx^s,. mimn&mznm 

- >TWBfc k* Sr^Tfi-T 4 =5: k'tc J; 0 
[0005] ^3t«k LED7yrtll mXMZffl^ 

ti&mzmmcozmyj f £ k t 

cox o %mmcr)9tft?4 f u^ffi^^a 

[0006] 

IBM*** < ffitf?Btei£aa J :*:#a> 0 Ic^-^T Li: d k ^ 

b'mmm^mit. mmiwmwz^tmtt&mm. 

S&cDZt 3 %&jm<lttf®f£i*tiX^&. 
[0007] MIT. ;mittfsi1&%:MVim:mW.t L 
X. H4 cr>1® < f >y r ^ >f 7* L E D Srffl V ^ i> <50^tf 
<?>il&. ^•v7?JTLEDcr>ffi&tl,X. imtf&Uk 
Zi\tz&M9--*4 0 1 »rtlSfflffcfl#tclEtf6 y-H 
7l/-A4 0 3SrEI5LTV>4„ U-K71/-A10 3 
±tC(iLEDf 774 0 2?5^ ^r-f >-^3^TV^ 
d^i^^f •y7'^7 , LED£g*8U0 5<7)t&: 
$mi,z&&2itZ> Z k i 9«tt*3e«H*«WSS-«tf» 

[0 00 8] t;WiM4 0 5«I(:f777-f7 
LEDSrSgfcLiitfffijfCti. f77?^7LED(0« 
^#(f8#. f--y7^-f7LED=S:^K<^K^I*l^iE 

b^ofsm&bz. mw-rz®%izzM:£omz±t<< 

Zit&t. + •y7'^>f7*LED<?53teajftfSigHk^3fc«« 
3teA«*BB»iap»UJi^. f7^-f7LE 
D^SSk^K^ffllB^^T^^jiix^t < =5: 

ie« jftni-H^TttSr < M^r 4 Sc $> iiX \ * h . 

[0009] 

aSfLJt L E D f- -y rkSmWCS^^ixl. k ^(clfiK 
ttffiBi^-x^^^i'h^co^S^JK y - H 7 i^-a 
&#-T4LED563fe*k, t5t3r¥«J^K^^k^^ 

tfm&<7)mmzmLx?Jtt^f£%m%ffi.b . . 
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mz. LED f63fctt<0 'J - K 7 U- A**»tt£«MtrC* 

t o o i o ] *fmv>m?m 2 cfE«t<?>n#%%£& 

(i, *ftm(cLEDf-yra<ieS£;h.MMc#Si£ix 

mir-AtfV - K 7 U-ATtt^SilT OS L E D$Bfc 

C 0 0 1 1 ] *^wiS««3tcie«coBn«^3ia 

J4, L E DM^O'J - H 7 l/-A»MI«£t?> 
h. ?H5CBtffcy-h'7U-A<offig|5i:«5K«? 

s. 

CO 0 1 2] 

CfWB] *?£0J3li\ y-F7U-Ac05¥ttS:fiJfflLTL 

siflOTfi&r*& tmz®ttm<im&>®%iz?fo z t 
tc. jut y- H7 v- A.crm&tizmm txw^nx^ 

COO 1 3] 

!f$^y-K7l^-AS:flIfflb)tLED^3K«!frSC: 

izx t 3 -rmmmcr> ! £j£ Lo&zt * js.v^ 

C 0 0 1 4 ] HP*> , *«WI4LEDJ63K*t k **«3t^ 
-f *— H tofiSfSr y — H 7 A LT^3t« t <n 

mm&\zmm$h. mz y - h 7 1— A^tts-^* 

LED?Bte#3 0 ltd, ^tt^BiT'^BSS^y-A 
O(*lS15{C^|lc0LEDf-'yr*<iHa$tLTOl>. LE 
Df- >y 7*tt. *-X<3rt«fr feJHJHcEtfli: 'J- H7U 
-A3 0 3fc«9lWfc*tt3iVO^. WWKKtffcy 
-H7V-A3 0 3<0«gSSfc7-y^»«»*^rr*. 7 



LED?Bfc#30 1i, {i#>-&*> 
Sft***«OWIB»(C«. ^0X^153 2 5*^ft^> 
«O^^SS3 2 5{i^3t^3 0 5(C4®miS 
tt^ixL E DfBfett 3 0 1 ***f[6] LT 2oS«^Tfi&Sr J: 
3fcR*t£ivO**. Cl<?)«]0^:#^3 2 5i:LED^ 
5tfr3 0 lc07 v^gPi:*^ {ii6-&^4.tLSC:fctcJ: 
^mz^^^tifX'^hW^btli^X^h. $r 

0 5izi,i. mmzft%*iffi%£ oizbmr 

<£9ffitfylft^B£^££tfSCfc#-e#6. 8 

c 0 0 1 5 ] (fewtttHi^-x 101) lestegiflga- 

-^lOltH OT^Sc^^^Ht^flirtSBfcy 

BS£ L E D f- y 7 1 0 2 SrlEM$ -yrS i b *»"CS 6 1 ^ 

AM10 3, 113(4, SgtBLTV^. LEDfv/ 
1 02«0»«atKajtfc'J-H7l'- ABtJi, ^, 

f ijffl lt -e ti^tiw&mzmmz it&zttfx-zh. t 

fc, LEDf7/10 2^li, iWraWI*»feLED 

z/®m%k' nmxtiE&iirt&iiikmzx ow±$^s>r 

C 0 0 1 6 ] 4fc, ftW&T 1 1 4<7)jffflSr 

flgk-rsc:i:*«»4uo. imm.'&mmt-fhz.tizx 

0, LED ftjKMa&^hfftf^HR^: if t=*fflft»tS<t* k 

tts*<?«!fe**e*>*o*ji»t*i k* ? -c# s . muz <t o 

C 0 0 1 7 ] ^COJ: 3 %tm*&®mir- 7.(cfflv^ix|> 

C 0 0 1 8 ] LEDSiTftWi, ffii^ttSfli^-T. 1 0 1 
*«RK»«§-*y-H7W'-A 1 1 3Ttt-&«fflS-* 

*^i:t>-c*«. bp^. ^j*t4fflfli7--xi o natcy 

tt73^J:0©<$-ti-SC:i:*<T'#l.. -ecO*:#>LEDf& 

10 5KSMiJ:<ff'^if:A t T , & 6. 
(C. LED^i*Sr^fiS;^-'S»^tt«fli^-7. 10 1** 

m$c*>mii. *-xmzim®tf j $'W*)iiivn®m<7) 
f&mi i i*Bf&Zit&zbi>x'2&. 3ffimt*& 

m®l 1 1 ifBv^utfcJ: 0Jfc«S«t*:H«<OiB««3e 
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w»M4^isii§t ct *) mmzmf$.z-£& z t vx-z s . 

[00 19] CJ-H7U-A1 03, 113) U-H 
A10 3ti, LEDf 771 0 2tcnSP*^H^ 
£tt&£i*-6^ka { T'£6i<yyC$>.l>. it:, 

3t« 1 0 5 L E D&3£#£ JRfcffitTOfe k k 

gtttcKft&k^PUJli* { .fc^Cka**?lfc U>. £ 
7t, 'J-K71/-A10 3I1 LEDf 7710 2** 
WLfc**«*J: <*3K«1 0 5£&A$-£SKStttk 

COO 20] icoia&U-h'^-AtymftCiW^k 

k'?)igli£#Ji:L, •y*jM*$*lfc 

C0021] C7«y?»l 04) 7-y?SBl 04k(i, 
L E vmm<r> 'J - H 7 U- A 1 0 3 £ fllffl txmtm. 

1 0 5 tBteffiih-f Sfe^fcffl^^* fc«0T*4 . 'J 
-K7U-A10 30SB»tC»Jj»Ml*:7«y?tf 1 0 4 
(i, ^^10 5<7)^O^^SP3 2 5i:{i^fc-fri,C: 
k 1= i oTHJgflLL-CS & t> WhtUS J: < , U - H 7 
U-A 1 0 3<?5SS^Sr3i?)^t:i)f OftffS. WLWffl 

■hjLMzx <o&m®*BfS<.Zit&%mmi,zmtxm« 

<ommZk2>ZbtfX'%&. y-H7l/-AB* 
«M^t^*0*e«BS?R*i«'<ro»»t k k# 

t-# s . fsim= lt t , ^(c*e^it^iiiy-x ioi^ 

BSJ^SP 1 1 l&k'tf^ffiil 0 5S£Mt;:f¥Lo{t£>*il> 
C00223 (LEDf77102) LEDf7710 

2«±, ¥t^*mm:k'mmi l zi£ixn«e>i><?)iJ s mf 
t>tih. m^^m { t£mm% LEDf77io2 

bLX. GaP, GaAs, GaAlAs, G a A s 
P.GalnAI P^^fcf^lCfilfflLfcfcO*** 

7k LXH. InN, A 1 N, GaN, GaAIN, I 
nGaN^InGaAl NS:^t/l(Cfi|fflL-^i>«0* { $F 

mizmf htih. ¥m#commb L-m, m i s«£\ 

PN«^*t4*t«fits o«Jt^>r 7iKfn 

fltjt^ k'^n»® <o«fm»* oayMEK ± -» t ^ifcn 

S*7 #Flfji k -T & k t> T£ « . 
CO 0 2 3] LEDf771 0 2li, ffcftfe-^iflJKtCJfc 

^wattiowawKSBKS-frfcv^&cji. mate 

IE tT 2iy_t<9L E D^- -y r£E«S«S £ k* { T'# 
6. RGBit Hife^, WfeJR) 

Sk-fS%^(C{i, RGBO«3t»ftKl6fCLEDf- 



EDf 7 7ll |5]-|£^gJfli7--XflK«»t£ttTi> 
rt^lo^LEDf-^fcffiBLfcJSa^ 

-*Srf!lffl-f*£i:iT*S. 3£>K, LEDf 7 7t 
S: ffl v R G B t' *^-5IB6 k -T «» CI k 

C0024J ft#Wfctt, I nN, A1N, GaN, G 
a A 1 N , I nGaN^I nGaA 1 N^rt'Sx^ 

i:m^m-h^mi%b<om^h^zii see*** 

3m*It&%LEDftfttiib-t2>ZbrfX'Zh. ZVZ.0 

%mtMmbix. ^mmy&mx°f>&*.v uviii 

fr^l&l*^ffc'C'J>&'f -y hlOA • TA-S^A • 
#-*y h*S36fls*Wfeil&. 
[ 0 0 2 5 3 -fe U l 7AT#vgSiTJt'f y h U «7A 

^■lzm<mmx^ V/WC-ftPA 5 0 nmftjg{C$ 
•^•|.^k* i t'^S. 4fc. if^i53 0nm#j£ 
t*>0 7 0 0 nm^T-liSr^K 7n- H^^Bfc*^ H 

^z&i^fSftiiz&mv&tzftemmtfrZffizx^ 

b. ±0**»fett. Y 3 A 1 6 0 12 : Ce^ (Y.G 

d) 3 Ai 5 o 12 :ce mumm^zmmth z. t wx-% 

&. d^J:3^rY 3 A l 5 0 12 :Ce^{Y,Gd) 3 Al 
5 0 12 : Ce^«3fe«^SrSSc%SJS^L^jlB^ 

t co £ rtfcR tih m±mz^^ h z b X'& 
^&fflmm%LED3m»zft&ztti<TZ&. m 
mzmmL±.iz±m&tffl®i^ii$tvki'- h sua 
zit&zbizx^xh aeaearif *»4 c: k #t-# & . 

C 0 0 2 6 ] 10 5) *«WCJBV^ir*W3e 

Ml0 5kLT{i, LEDM#30 1 *><?>c03K5r®J^ 

5 <0»«ttWafciB t T^75"^^^l^^a ^? cOJ^k 

\%zytmm%»im< e d^^^iem, s 

§ mfrt> 1 0 m mOT k CI k **» £ U \ 
C0027] LEDl63te*tffiSSiX&LEDf-y71 
0 2(2, ^3ft£k U-CB«S*li<0-C»3eiR 1 0 5JhK 

WT115 *Wa«»«K:iBaS*, ®3t^ 10 5K 

J: OmXMfrhX. 0&)~lzftZfotiiZitZ>ZbWX'ls 
h. 

C 0 0 2 8 ] XmiCOmfflRte. LED^fftt^f 
«3 0 5tCJB^$a«.-WOX#^3 2 5{i, 7-y^SPtC 
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<?»ixl»frOLED%7t«s3 0 lS:8S)£-f&7-y?gi35fcJg 
<0*fftl§]rtiJ:9/hS< LXt>Z>ZttiW&L\,\ :W: 
J: 0 L>-h'7l— A3 0 ScoW&ftZMftZ-e&Zttf 
tmm. LED?B£tt3 0 10fBtSi5iffi£^ft«3 0 5CD 
S£Sk .Tk#T-£ 6. LEDMf*30 1W 

3 0 5 ^oix o #ttffi{± . r t icies $ 

[0029] iOJ:3^»*«10 5. 305t=fflV^ 
ixS&3fete*mk LTJi. *f U xx-f^8flli. tfrffct- 

b'tfl&mzmfbiXl. ttc. W6lLEDf77tt 
#1«K0>«*£ini:fc: J: 0 htSr&li. LE 

D^«:3 o i mz&%®mifflst*&isfr *)?%<m 

tilz L X t L E D 1- v 7ti*h cryjt k m&m-frh^ftv) 
[0 0 3 0] «3KC1 0 5tCLED*JfcfM'**»tr.r 

tizi. ntiwttftytmw t vMsufmmt . te 

fgtt®Bg^-.xl 0 l^Jfc^gpi 1 l*^SStULTV>S 
'J - H 7 V- A 1 0 3 ^ 'J - K 7 A k teJJlfcifttt h 

titz^m^^^mwuz^m^mvm^mzmm, 

i*&Z>ZttfX'%Z>. 

[0031],I<DJ:5 fc»j««<lfcH««3ia»B<0*3E 
•J -y ^x*fcj§W«aDWB*S*ut^?-XiafcfliaSr*t 

mtt *)wmtz> z t ars h . .r cois&g 

SOBM k *tc L E D f - -y 7* £#lfrf & -I k ftS 
[0032] 

[ses&fl] 

(ssssw i ) le Dig3t*fc l-ciii taeao*n< . 2 

fflco L E D 1- -y T k 3 ®C0 V - F 7 V- A £iTr S i><59 
SrSfilJBUfc. U-H7U-AkLtl¥S0. 2mmO« 

ti. *M»k*BB ! flriffc J: OWRWfcSSiRrtt'Sr J: 3 fclft 
S-^$-tirTJ>l». 3g3ftStcll£$-e&'J-F7P-A 



0 jgjftS . -1 3 LT7 y ? aftlWWWPjWBrtS 

[0033] $^1±^flttC«fc -»T»*Sfut»«»tt3 
BTOftO't«*Srlft<BI»SkO»»tt«ini4 r -^fc»i. LE 

J: d (C U - K 7 U'-AW-g|5* 5 -eii'f )h.!5a3 LT*& . 

[0034] t7r'f7lSiCMOCVDft5: 
fflv^mS*. SttJffcl nGaNSr^rrSS-ft^'J 
^A^-&*^fi«Wt:«r«fe***»3t"ri&Sf L E D-f y7 
k LTfOTUfc. LEDf-vrS-x^df^ffllgCJ: OJ^ 
«»<73Bflfflrtfc^'f#>'HLfc. LED^--y7W#SSS 
k. * y7*|*I^ l J-H7U-Ak, Sr^7-f -V-^fflV-> 

-T-OlHgBrttC (Y 0 . 8 Gd 0 . ,) 3 A1 5 0 12 : Ce«^ 
*Sfifcii3l£ttx#dp5/«BSraLa» 1 2 0 o C2^ra 
t«fk$-«i^*itiSBSr»*S«fe. ZixlzX *) U - h*7 U 

-A*MB»a*7?7a!fciru 2ffl<7)ffi^tt«ssM7--^. 

*«U — h'7 P-ASt/fi^«fT^^§a^ L E D^3t#: 

[003 5] ^«kLT^$5mm£0r^U/l^ 
MBiWOajUBBBSrWAUfe. LED5Bt*k«S^-f 
SW^ffllffiSBtcti. W t )X£ti s ®it$>tiX\*Z>. m%M 
tc»±. 5Bt^S*^^k^rS <t o IdMK/OJ ^A*%* 
^il^T^ 'J;U@flM^ H-y bmzmfii2-ttX$>&. Sffiffl 

t^LED5l3tfl£*»4>03K* t A«§ni»SgBSr^V^-CRa* 

0 gcftc-f-^^lgAU -7A7 0 g#*$*Stai^»3-»i- 
«.^kfcJ:r>-CR8t*9 9%^<c>irTV^6. 
[0036] J8««*Lfc#3l6«OflI")*:*»i: LED?& 

^MSr^SHi-^. 7-y^gPkfl3 0X#gPk*<(i*6^ 
$iX^M^LED!63t** { liI^^. £tz, LED» 
^*<^) 'J - H 7 U-A^fte&trt« ( ) tzLleh 
Z k fc«t 0 L E D 1- y 7frt>0mtfm&2tl& L E 

[0037] ^t3K«<?5f^K«ais±t«*ry 
h<7)xy^7.jDXL^7 -r ;UAf»l>J£tWBS'^SCi6 

fefut. 59JK«84c d/miX'hitz. *Jt. ^O.t 
feV%T fc y - H 7 1/-A<03ltt* tCj; OLE D^frcO 
k*<^o. 
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[0038] 

atitzi. o . mxm^co l e Dzmtkcomttim y •/ 9 

izmmmu. y -^wm^x'^sfthtz^^z 
\mti%w ttz. 9mmwL%t'iz&f[-ms3i=Ftfxmtt 

[0039] mytt&mLtowr)X*tiftmfflrti 
a. LED¥&tftm*.tti,m<,zinfhy-y?®ttftwm 

corfU 0/Jn$ < -th Z t CC J: 0 . -y 
ffl«ftl!«|J|SI<0^*tCT LE D«5K«c<OH£ffi3?3fc«Z{C*f 

«aa*#*rtfc3»* «t < . BH^*flUMrIB 

[0040] *»HflOW^2K«c7)B«|SB^afc-r 

j£mb#<d led fttmizmi-t & * o tc w i/c «> 

[0041] **IHO»«W3SBa<Offl«e»Jl98lti:-r 



(C, LEDf^cQ^ai«ffifc*3l^ffifc#lB»if 
#?£fc§SE fc f I z t tfX'% h . 

[0i ] 01(4, *wmzm\^hix&m*mftmm.<nwk 
imm&mx-bh. 

[02] 02(4. #&BJ!(=fflV^ft&ffl#IS#i£S<?)£ 

^e<jiE®0T'j)«.„ 

[03] 03(4. *w*mm^hixhm<nm®.wem. 

[04] 04(4, #?gHJ]kit!K^ftK^£ft&ffi#« 

%MW.<7)m3mmmmmx'b h . 

101- • • lessHiejig^-* 

102- • • LEDf v7 

103- • ■ y ) — Yy V—J* 

104- • • 

10 5- • • 3£3fl£ 

in- • tmrn 

113- • ■lfi»tt»IS^-^H±to«r<'i;-H7W 
-A 

114- • • y-F7lx-Aco-SB£$f£-f Syl-gBflXO 
&LWM 

115 • • • R&HK 
30 1- • • LEDfSftffc 
3 0 3- • • 'J-K71/-A 
3 0 5- • • 

3 1 5 • • 

325 • ■ • *#IK<04B 

4 0 1- • • mty* *- F 

402 • • • LEDf 77 
403 • • • V—Vyls—J* 
4 0 5- • • « %ft 



[02] 



[03] 
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